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osting by EAbstract Introduction: The public health system in South Africa is a tiered system. Throughout
the Western Cape are Community Health Centers (CHCs), which serve as the entry point for the
majority of patients seeking medical care. Patients who require urgent or emergent treatment at
the CHCs are transferred to secondary hospitals for further care. Patients requiring the highest level
of care, such as specialized radiology or sub-specialist care are then transferred to a tertiary hospi-
tal. Hypothesis: Addressable limitations of basic human and technical capacities lead to preventable
transfers and treatment delays for patients seeking care in this system.
Methods: Over a six-week period in 2006, 270 charts from patients transferred from one of ﬁve
CHCs to a secondary hospital were reviewed to uncover addressable human and technical limita-
tions that may have led to transfer.4367170.
org (D.B. Richards).
n for Emergency Medicine.
. All rights reserved.
an Federation for Emergency
.006
lsevier
54 D.B. Richards, G.A. JacquetResults: Of approximately 61950 patients seen at the CHCs during the study period 270 were trans-
ferred. 22% (60/270) of these met criteria as possibly unnecessary transfers. Of these, 47% (28/60)
were transferred for radiograph interpretation, 23% (14/60) were transferred for ultrasound, and
17% (10/60) were transferred for incision and drainage. 13% (8/60) were transferred for a variety
of reasons but then were immediately transferred onward to a tertiary care center.
Discussion: 22% (60/270) of transfers could have been avoided if speciﬁc resources or training were
available to CHCs or if patients requiring tertiary care were identiﬁed prior to transfer to a second-
ary facility. The next step will be to compare the cost of providing these resources to the savings
from decreased patient transfers. We believe the techniques used in this study can serve as a model
for efﬁciency assessment of tiered health care systems throughout South Africa and beyond.
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TransferAbstract Introduction: Le syste`me de sante´ publique en Afrique du Sud est un syste`me a` plusieurs
niveaux. Des centres de sante´ communautaires (CSC) sont pre´sents dans toute la province du Cap
occidental et servent de points d’entre´e a` la majorite´ des patients en queˆte de soins me´dicaux. Les
patients ne´cessitant un traitement urgent ou e´mergent dans les CSC sont transfe´re´s vers des hoˆpit-
aux secondaires ou` ils pourront be´ne´ﬁcier de soins secondaires. Les patients ayant besoin du niveau
de soins le plus e´leve´, comme des services de radiologie spe´cialise´s ou des soins surspe´cialise´s sont
alors transfe´re´s vers un centre hospitalier tertiaire. Hypothe`se: Des limites pouvant eˆtre traite´es en
termes de capacite´s humaines et techniques de base entraıˆnent des retards de transfert et de traite-
ment qu’il est possible d’e´viter pour les patients en queˆte de soins dans ce syste`me.
Me´thodes: En 2006, sur une pe´riode de six mois, 270 carnets de sante´ de patients transfe´re´s de l’un
des cinq CSC vers un hoˆpital proposant des soins secondaires ont e´te´ e´tudie´es aﬁn de re´ve´ler les
limites humaines et techniques pouvant eˆtre traite´es ayant pu entraıˆner le transfert.
Re´sultats: Sur un total d’environ 61 950 patients ayant fait l’objet d’une consultation dans les CSC au
cours de la pe´riode d’e´tude, 270 ont e´te´ transfe´re´s. Parmi eux, 22% (60/270) re´pondaient a` des crite`res
de transferts probablement inutiles. Parmi ceux-ci, 47% (28/60) ont e´te´ transfe´re´s en vue d’une inter-
pre´tation radiographique, 23% (14/60) ont e´te´ transfe´re´s aﬁn de passer des ultrasons et 17% (10/60)
ont e´te´ transfe´re´s aﬁn de subir des ope´rations d’incision et de drainage. 13% (8/60) ont e´te´ transfe´re´s
pour diverses raisons mais ont alors e´te´ imme´diatement transfe´re´s vers un centre de soins tertiaires.
Discussion: 22% (60/270) des transferts auraient pu eˆtre e´vite´s si des ressources ou une formation
spe´ciﬁques avaient e´te´ mises a` la disposition des CSC ou si les patients ne´cessitant des soins tertiaires
avaient e´te´ identiﬁe´s avant d’eˆtre transfe´re´s vers une structure de soins secondaires. L’e´tape suivante
consistera a` comparer le couˆt de la fourniture de telles ressources aux e´conomies re´alise´es suite a` une
re´duction du nombre de transferts de patients. Les techniques utilise´es dans cette e´tude devraient
pouvoir servir de mode`le a` des ﬁns de bonne e´valuation des syste`mes de sante´ a` plusieurs niveaux en
Afrique du Sud et ailleurs.
ª 2012 African Federation for Emergency Medicine. Production and hosting by Elsevier B.V. All rights
reserved.African relevance
 Many public health systems in Africa are tiered and referral
based.
 Transferring patients between facilities is time consuming
and costly.
 Ensuring transfers are appropriate increases the efﬁciency
of the system.
 Low cost interventions are available which improve the
appropriateness of transfers.What’s new? Twenty-two percent of transfers from CHCs to a secondary
hospital study were possibly unnecessary. No study has objectively assessed patient transfers within
South Africa since 1990.
 Between 1990 and 2006 the rate of possibly unnecessary
transfers remained about 20%.Background
The public health system in the Western Cape province of
South Africa is a tiered system. Spread throughout Cape Town
and the surrounding areas are Community Health Centres
(CHCs), which serve as the entry point for the majority of pa-
tients seeking both primary and emergency care. The CHCs
are typically staffed by a handful of generalist physicians and
occasionally by a mid-level provider. Patients are seen both
with scheduled appointments and on an emergency basis.
Analysis of referral appropriateness in the Western Cape, South Africa, and implications for resource allocation 55The majority of the CHCs have limited technical resources,
with access to on-site basic laboratory and plain radiography
at only a few locations. Patients who require urgent or emer-
gent treatment at the CHCs are frequently transferred to one
of the ﬁve secondary hospitals for further care.
Each secondary hospital has a deﬁned catchment area of
three to ﬁveCHCs. At those hospitals some specialist care is typ-
ically available and more elaborate laboratory testing is avail-
able. Patients requiring the highest level of care, such as
specialized radiology (CT,MRI, and interventional capabilities)
and sub-specialist care are then transferred to a tertiary hospital.
Little research has been published on the referral patterns
within the public health system of South Africa. A study in
1990 described the referral patterns seen in a paediatric outpa-
tients department (OPD) at a tertiary hospital in Durban.1 In
this study 78.5% (73.6–83.4%) of patients seen in the paediat-
ric OPD were un-referred and it was determined that 42.2%
(36.4–48%) could have been appropriately managed at a pri-
mary level facility. At the referral hospital 48.6% of un-re-
ferred patients could have been appropriately managed at a
primary facility as compared to 18.6% of referred patients
(p< 0.001). An article published in 2000 by the Health
Systems Trust emphasized the important role of the referral
hospital in a public health system, speciﬁcally in assuring the
appropriate level of care is provided and supporting primary
level services outside the hospital.2 Most recently, a scientiﬁc
letter published in 2010 provides a descriptive evidence of an
ineffective referral system to a district referral hospital in the
Free State province.3
Methods
A subset of the Western Cape Health System involving ﬁve
CHCs (Retreat, Lady Michaelis, Grassy Park, Hout Bay,
and Lotus River) referring to one secondary hospital (Victoria
Hospital) was chosen for this study. The study protocol was di-
vided into two phases, the ﬁrst phase assessed the human and
technical capacity of the referring CHCs, while the second
phase looked at individual CHC patients that were transferred
to a higher level of care. Approval of the protocol was granted
by the relevant Research Ethics Committees and administra-
tive personnel.
To accomplish the ﬁrst phase researchers met with the
administrator of each of the referring CHCs and completed
a survey instrument (see Appendix B) designed to give an
assessment of the capabilities of each CHC. If the CHC admin-
istrator was not able to answer a speciﬁc question the relevant
person was sought out until the answer was complete. The on-
site researchers made every attempt to verify the answers given
to them by the CHC administrators via on-site inspection of
the facility and further personnel interviews.
The second phase involved identifying patients transferred
from the CHCs to the referral hospital and abstracting data
from their medical records both at the transferring CHC and
the receiving hospital. To identify transferred patients, the log
books of patient encounters at eachCHC as well as the receiving
hospital were queried. At theCHC level the patient’s disposition
was noted allowing the identiﬁcation of patients transferred. As
transferred patients were typically received in the Emergency
Centre of the referral hospital, the log book there was reviewed
as well to identify patients transferred from CHCs.Over a six-week period in 2006, 270 patient transfers from
the ﬁve CHCs to the referral hospital were identiﬁed. Both
paediatric and pregnant patients were included in the study,
however, prisoners and patients who did not have medical re-
cords at both the transferring and receiving facilities were ex-
cluded. Once transferred patients meeting criteria were
identiﬁed they were assigned a study patient number. A secure
key was then built correlating each patient’s study patient
number with their demographic information and medical re-
cord numbers at each location. Research personnel then com-
pleted a chart review instrument (see Appendices 2 and 3) on
each patient at both the transferring CHC and receiving hospi-
tal. After the chart review instruments were completed on each
patient at both locations the secure key was destroyed and data
analysis of the completed instruments was begun.
For each transfer research staff assessed the treatment ren-
dered, consultations obtained, transfer diagnoses, and the rea-
son for transfer recorded on the CHC medical record in the
light of the human and technical capabilities of the CHC at
the time that the patient was seen. These ﬁndings were then
compared to the reason for transfer, treatment rendered, con-
sultations obtained, discharge diagnoses, and disposition as
documented in the medical record at the receiving hospital.
A determination was then made that the transfer was nec-
essary or possibly unnecessary by two Emergency Medicine
specialists with two years of cumulative experience working
in the Western Cape health system. Deﬁnitions of necessary
or possibly unnecessary were made a priori. A necessary
transfer was deﬁned as one where the patient was admitted
to the receiving hospital, specialty consultation was obtained
on that visit at the receiving hospital, an abnormal radio-
graphic ﬁnding requiring further investigation or intervention
was found, or any ancillary studies not available at the CHC
were ordered and the patient was held awaiting their results
before disposition from the receiving hospital. Transfers
which did not meet these criteria were determined to be pos-
sibly unnecessary. While at the time of transfer these possibly
unnecessary transfers were needed for appropriate patient
care, failure to meet the criteria listed above identiﬁed trans-
fers that did not require the capabilities of a receiving hospi-
tal and identiﬁed possible areas for improvement in the
system.
Results
Table 1 shows the resources available at the ﬁve surveyed
CHCs.
Table 2 shows the number of patients seen during the study
period as estimated by the CHC administrator compared to
the number of transfers during that same period.
Table 3 shows the number of transfers that occurred during
the period studied. These transfers were then separated into
necessary and possibly unnecessary transfers. See the methods
section for how necessity was determined.
As shown in Table 4, 38 transfers occurred for radiography
or radiograph interpretation. A \ indicates facilities without
radiograph capabilities and as such the patient was transferred
for radiograph performance. Retreat and Lotus River CHCs
were equipped with radiograph capabilities indicating that
the patients transferred in this category were done so for the
purpose of radiograph interpretation.
Table 1 Resources available at each CHC.
On site Retreat Lady Michaelis Grassy Park Hout Bay Lotus River
Radiography · ·
Ultrasound
Splinting · · · ·
Pelvic exams · · · ·
Sutures · · · · ·
Incision and drainage · · · ·
Haemoglobin · · · · ·
Urinalysis · · · · ·
Pregnancy (HCG) · · · · ·
Blood glucose · · ·
Microscope ·
Pharmacy · · · · ·
Electrocardiogram ·
Table 2 Patients seen and transfers during the study period.
Site Patients seen Patients transferred % of patients transferred
Retreat 29,400 173 0.59
Lady Michaelis 2730 14 0.51
Grassy Park 6720 10 0.15
Hout Bay 4200 32 0.76
Lotus River 18,900 41 0.22
Total 61,950 270 0.44
Table 3 Transfer necessity during the study period.
Site Necessary transfers Possibly unnecessary transfers % possibly unnecessary
Retreat 136 37 21
Lady Michaelis 10 4 29
Grassy Park 7 3 30
Hout Bay 27 5 16
Lotus River 30 11 26
Total 210 60 22
Table 4 Transfers for radiography.
Site Transfers for radiograph* or
radiograph interpretation
Retreat 22
Lady Michaelis* 4
Grassy Park* 1
Hout Bay* 5
Lotus River 6
Total 38
56 D.B. Richards, G.A. JacquetIn addition, as demonstrated in Table 5, 14 transfers
occurred for ultrasound.
Table 6 demonstrates that 10 transfers occurred for the per-
formance of incision and drainage.
In addition, as shown in Table 7, there were patients trans-
ferred to the receiving hospital who were then transferred
immediately to a tertiary facility.Discussion
In our ﬁrst phase of the study we identiﬁed the resources avail-
able at each of the CHCs. All CHCs had the ability to suture,
measure a haemoglobin level, perform a urinalysis, measure a
qualitative beta-human chorionic gonadotropin level, and had
on-site pharmacies. All but one had the ability to splint, per-
form pelvic examinations, and perform incision and drainage
of abscesses. Three of the ﬁve were able to check a blood glu-
cose level. Two had on-site radiography available. One of the
ﬁve had a microscope or electrocardiography available. None
had ultrasound available. Limitations of this assessment in-
clude changing availability or functionality of these resources
between the time of the site visit and time when transferred pa-
tients were seen.
Table 2 shows that the CHCs studied were transferring only
a small percentage of the patients that were seen during the
study period. The median transfer rate was 0.51% with no
CHC transferring more than 0.76% of their patients. A limita-
tion of this data is that the total number of visits during the
study period was based on the interview with the CHC admin-
istrator rather than by more objective means.
Table 5 Transfers for ultrasound.
Site Transfers for ultrasound
Retreat 12
Hout Bay 1
Lotus River 1
Total 14
Table 6 Transfers for incision and drainage.
Site Transfers for incision and drainage
Retreat 9
Lotus River 1
Total 10
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22% were determined to be possibly un-necessary. This is sim-
ilar to the 18.6% of referred patients that were determined to
be un-justiﬁed in Rutkove’s 1990 study.1 Grassy Park CHC
had the lowest total percentage of patients seen that were
transferred at 0.15% (10/6720) but the highest number of
transfers determined to be possibly unnecessary at 30%
(3/10). The opposite was seen with Hout Bay CHC which
had the highest percentage of patients seen that were trans-
ferred at 0.76% (32/4200) but the lowest number of transfers
determined to be possible unnecessary at 16% (5/27). Hout
Bay CHC and Grassy Park CHC had similar levels of material
resources available to them, possibly indicating that human
resources or practice patterns are playing a role. With 42 trans-
fers occurring from both of these CHCs combined this
phenomenon may be better studied with a larger sample size.
A total of 38/270 transfers occurred for either performance
of radiographs (10/38) or interpretation of radiographs
(28/38). This suggests that if off-site radiograph interpretation
was available or if staff at CHCs with radiograph capability
had further training in radiograph interpretation some of the
transfers could have been avoided.
A total of 14/270 transfers occurred for performance of
ultrasound, 12 from one CHC (Retreat). As ultrasound can
be a provider-performed real time diagnostic test this ﬁnding
may be confounded by a desire for specialty consultation
(e.g. obstetrics/gynaecology, surgery) rather than simply for
image acquisition. Further investigation into the use of ultra-
sound in CHCs may be warranted to better delineate this.
A total of 10/270 transfers occurred for the performance of
incision and drainage of simple abscesses, 9 from one CHC
(Retreat). Similar to transfers for ultrasound, it is possible thatTable 7 Patients immediately transferred onward.
Diagnosis # of transfers
Rule out myocardial infarction 1
New diagnosis DKA 1
Traumatic exophthalmos 1
Acute psychosis 3
Septic extremity 1
Critical limb ischaemia 1these transfers were confounded by a need for procedural seda-
tion rather than the inability to perform the procedure itself.
This also could be investigated further at the CHC level to
determine the reasons behind transfer and potentially reduce
transfers for incision and drainage via provider education if
procedural sedation is not required.
A total of 8/270 transfers from the CHCs to the receiving
hospital were immediately transferred again to a tertiary care
centre. This was due to a lack of the required resources at the
receiving hospital. Had active communication such as a tele-
phone call occurred between the providers at the CHC and
the receiving hospital these transfers could have been avoided
and a more appropriate and expedient disposition of the pa-
tient could have been arranged. All 8 of these transfers had
no documentation of active communication and were trans-
ferred with hand-written notes accompanying the patient.
Limitations of the study include changes in the availability
or functionality of resources at CHCs between the time of
assessment in the ﬁrst phase of the study and the time when en-
rolled patients were transferred. We attempted to minimize
this by performing the CHC assessment in the middle of the
six-week block when patients were enrolled. Provider to pro-
vider communication was not formally assessed by the study
except in the eight cases of patients immediately transferred
onward. It is possible that the active provider–provider com-
munication did occur in some of the cases determined by the
study staff to be possibly un-necessary which lead to the pa-
tients transfer due to some intricacy or factor not otherwise
evident in the chart.
In order to carry out an effective change to this population,
further work is in order. No studies have been performed that
assess the costs of equipment and training to perform ultra-
sounds or incision and drainage of simple abscesses at the
health centre level as compared to the cost of transfer to refer-
ral centres for performance of these procedures. A cost beneﬁt
analysis needs to be performed comparing the cost of transfers
with the cost of additional equipment and training at the
CHCs. Active provider–provider communication via telephone
call rather than passive communication with a note sent with
the patient would decrease some unnecessary transfers at virtu-
ally no cost.
It is important to note that this study could easily be repli-
cated for any other tiered healthcare network. It is our hope
that this study will serve as a model for others.
Conclusions
In summary, 22% (62/270) of transfers could have been
avoided if speciﬁc resources or training were available at
CHCs. Another 3% (8/270) of transfers likely could have been
avoided by more effective provider-to-provider communica-
tion allowing patients to move from a CHC to a tertiary hos-
pital. We believe the techniques used in this study can serve as
a model for the efﬁciency assessment of tiered health care sys-
tems throughout South Africa and beyond.Acknowledgements
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Test your understanding of the contents of this original paper
(answers can be found at the end of the regular features section)
1. This study as well as Rutkove’s study in 1990 indicates
approximately what percentage of patients referred to a sec-
ondary facility could have been appropriately managed at a
primary level?
a. 5
b. 10
c. 20
d. 50
e. 75
2. Necessary transfers were characterized by all of the follow-
ing except:
a. An abnormal radiographic ﬁnding requiring further
investigation or intervention
b. Specialty consultation was obtained on that visit at the
receiving hospital
c. Previously performed radiographs were interpreted at
the secondary hospital and the patient was discharged
home
d. The patient was admitted to the receiving hospital
e. Ancillary studies not available at the CHC were
ordered and the patient was held awaiting their results
before disposition from the receiving hospital3. Low or no cost interventions to prevent unnecessary trans-
fers include all of the following except:
a. Active verbal communication between transferring
doctors
b. Written communication consistently sent with the
patient describing the concern and need for referral
c. Tracking the outcomes of patients transferred and giv-
ing feedback to transferring facilities
d. Giving a short course on performing incision and
drainage or radiograph interpretation to CHC
staff
e. Placing an ultrasound and teaching providers how to
use it at each CHC
D.B. Richards, G.A. JacquetAppendix B. Supplementary data
Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.afjem.
2012.03.006.
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